Computational studies of DNA photolyase.
The electron transfer catalyzed (ETC) repair of the DNA photolesion cyclobutane pyrimidine dimer (CPD) is mediated by the enzyme DNA photolyase. Due to its importance as part of the cancer prevention mechanism in many organisms, but also due to its unique mechanism, this DNA photoreactivation is a topic of intense study. The progress in the application of computational methods to three aspects of the ETC repair of CPD is reviewed: (i) electronic structure calculations of the cycloreversion of the CPD radical cation and radical anion, (ii) MD simulations of the DNA photolyase and its complex to photodamaged DNA, and (iii) the structure and dynamics of photodamaged DNA. The contributions of this work to the overall understanding of the reaction and its relationship to the available experimental work are highlighted.